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The invention is described in the following statement : 
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:,This in^oh^elates to a^nethod W^ng communSdn of boittioVi data and it 
.also relates to apparaftis ^ , 

\^ networks where there are 

mobile units vyherelhe tocatipn of such a unit is usefufenwunicated, from time to 
time, to others. 

The type of application might be where there is, for instance, a fire truck with a radio 
.transmitter and receiver which wants to transmit to others, for instance a base 
station, its position from time to time for a number of very obvious reasons. 

These might be that a base station, knowing where the truck is, can give urgent 
warning if the truck is in a potentially dangerous area or even if such a truck is not 
be,ng Jhreaiened, ite position can be relevant to assessing where units should be 
placed or should be shifted, from time to time, to other locations by a person, for 
instance, directing resources in relation to ; a fire. 

While a fire truck problem is illustrative, -t will be clear that there are a number of 
rerteS ere ^ needsb be established on a regular and 



The current method used is for a global positioning system to be used and an 
operator in the mobile unit will read the output from the GPS and then transmit this 
20 by voice through the wireless transmission. ™ 

There are three obvious problems with this system as it currently exists. 

The first is that the time taken for a person to read and verbally transmit that data 
- through the transmission system is substantial. Typically with even efficient 
operators, this may take as long as 15 to 20 seconds or mora 

A second serious problem is that it is not certain that such data will be correctly 
identified through a voice communication by a receiving station. 

It is possible of course, to go both slowly and repeat the data several times but 
this then s.gnrficantly extends the time to establish this transfer of information. 



Thirdly, the fnfp W iQn : |b^ 

H^to^^ . 
^a^nja]^ 

Itis to be remerhbered^atleiime taken is alsoLcluding 6thiS from acLslo 
thatchanneiatthattir^ 

channel in times of ^sigriificant activity. ' ... : - 

Ah objert of this invention is to propose a n arrangement and a method which will 
provide for a better system that, at the least, reduces the above problems. 

In one form of this , nv^ 

indeed the broadest form of this, there is proposed a network for transmissfon of - 
e ectncal s^nals wim W acity to send digital data, cr^racten^in thatmer^is a first 
stat.cn and a second station with the said first s^tion having means to receive arid 
store useful data from a positioning determination source in digital form and being 

data to the other station. 

^ ^ meanS that «* hWafion to «ie transmission and 
then effect a maintenance of any transmission status either until or for a sufficient 
time to allow for the further data to be transmitted. 

What has been discovered is that the transmission of this location data can be 
made to^occur in a way that firstly does not depend upon an operator to attempt to 

is actually occumng, then upon an initiation of a signal that such transmission is to 
cease continue the transmission for a sufficient period iso that GPS or other 

I 0 " 8 * 10 " d ^ ^ b8 automatj ^'y transmitted to a receiving station 
before the transmission actually ceases. 

Conventionally, there is some form of signal whereby the decision to stop 
transmission is effected, for instance, by release of a transmit button. 

Because thetransmission is occurring atthattime, it isthen a relatively assured 
process to keep such transmission on going for a period sufficient effect hand 
shakmg with a data receiver at a receiving station and then effect the transmission of 
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.location information ^*e; Wottransn»on sbmaHhls^ 

eith^ of cburse, ft can then be ^«n manually 

and transferred to a position board. ^ ";. 

In^atherfqrmjnpr^^ /" 
network including at least two stations, at least one of which is mobile, global 
positioning means with the mobile station adapted to provide global positioning 
data of its position to the mobile station characterized in that the mobile station 
includes a transmit from the mobile station to a further station initiation switch, and 
tinere are means upon a conclusion 

from the mobiie station to the other station to cause a transmission of sufficient data 
from the GPS to the other station for the then positioned data of the mobile station 
to be recorded at the other station. 

Such further transmission may include ri^em synchronizing information prior to 
data transmission and me da^ 
global positioning data and, indeed, other data that might be usefully conveyed 
and which can be electronically este^fished in the first instance. 

on ^ instance, such additional data may include wind direction and speed at the 
20 particular mobile unit's location, air temperature and humidity: 

Such a system may also be useful in the case of emergencies where such 
additional data may include a distress signal. 

In a further form, the invention could be said to reside in a wireless data and audio 
communication network including at least one base station and at least one mobile 
station, global positioning system means with the mobile station adapted to 
pnov.de global positioning data of its position to the mobile station in ah electronic 
form characterized in that the mobile station includes switch means to commence 
and cease a transmission connection from the mobile station to the base station 
and means upon the switch means effecting a commencement of a ceasing of a' 
transmission connection from the mobile station to the base station being 
detectable, adapted to cause a transmission* sufficient data and other signals 
mcluding data from the global positioning system to the base station for the then 
posrtion of the mobile station to be transmitted to and be recordable at the base 
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preference, upon a trans^io^ opened there are means 

which are adapted toM^delayin^losingdown of transmission for a sufficient 
penod to allow for the hand shaking between respective stations for modem 
synchronization to occur and the p 

In preference, the network is furttiercWactenzed in that an opening of Ihe transmit 
connect switch to effect a ceasing of transmission effects a data transfer from the 
mobile station of the positioning data tog 
tone data for the base station. 

Thfe presumes that the modems will transmit data through frequency shift keying 
but rt ,s not to exclude any form of effecting an appropriate modem transmission 
technique. 

Inaformerformofthisinyen^ 

station adapted to receive, during termination of a signal being received from a 
mobile station, data identifying the location of the mobile station. 

Such a station will include means to identify and effect synchronization of a modem 
for instance, once recognizing the receipt of such data, be adapted to effect an 
output of such data in recognizable form for use by others. 

In a furtherform, the invention could be said to reside in a method of establishing 
and monitoring of a location of a mobile wireless transmission station from another 
remote location, the method including the steps of effecting transmission of a set of- 
identify position data from the mobile station upon initiation of termination of a 
transmission connection with a receiving station. 

In a forther form, the invention could be said to reside in a method of monitoring the 
location of at least one mobile wireless transmission station from another remote 
location which includes the steps of initiating a transmit of location data from the 
remote location upon an initiation of a to close transmission switch being effected 
and where the receiving station is adapted to receive and identify such received 
data as mterpretabledata as distinct from any verbal communications 
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^ . W9 d9scn ^ nowhow <«* Is carried out in practice and 

"-l-i <* ■» ~n wiH be appreciated from this ' 

5 ? ne 01 »» significant advantages of the anangement thus far described and ■ 
^baeouentJy described Is that in situations where the operator may be required to 

at^ yW T n ° ,tedl ^^ n9ab,etoe « ect0 " a '*"eand 
J" - *" "*a which ^oahuseoonver^orrttyex,^ 
transmission chanrKrts is of signify advantage. 

10 ^conductedtt^far,^ 

synchronized of modems in less than 250 miliiseconds in a typical instance. 

Fun^if there is an over ride timer so that the data is arty ever transmitted not 
more !han say every 5 minutes, whioh period can be determined from time to time 

» 5 fs^cr*^^^ aBoaids.n 

Referring now to a specific e^ito^tt tt •hd«^^ lnWaSMara . 0^a ■ 
^wnereinFIG. , h * sdiemattd.ayputo, operational unttsratevanHo^ 

55? ' ** bMn, *-?*»-n ^od^^Kotpora^fte 

AJ/VAftP 1 then is an apparatus which is a radio modem with an automatic position 
detemiinationandtraiisrriitcapabiltty. wumaac position 

> s A ! !T t be 86 in dra "* 9, " lnclud » s 9 S 1 " 1331 Positioning system receiver 1 
and 4 to a microcontroller 5. o 

The microcontroller 5 is arranged to comrol and effect data manipulation. 

A fast frequency shift keyed modem is shown at 6 and there is a selective callinq 
processorforsigna^^ 



trunk radio. 



Itlsofimerestihatth^is an output u^pugh a oonnector 7 torn the microcontroller 
^puterso thattne po«,n can also be Coined using 

' 5 ^^Tj S T enm0UMa ' °" * appropriate, fortosumce. 

whether ,t ts a land or arr or sea vehicle and there will be other devices in 
accordance w«h this invention located a. fixed or mobite base staUons etsewhere. 

Theeppltoatfon is directed toward a two way or trunk radio network. 

W M ( ^Tt in ^ , ^ Wte ^^ 9 '^ to ^^^^^'ola 
1U MCS2000 radio transceiver. 

^*|9nonnal operation, the operator uses ^^tolaktoaWtepe^oa a, 
^^^^versaton, toepresetotokbu^ a n,ictophoneis mleased 

1 5 ^^^ m>0mPmCeSSOr iSfflTan9ed '^ efe « *» "'ease of the press to tat* 

efec. a n^shatong bmm ^ and receive modems and Ln effects a 

20 ^^r^^** te ^ e ^ W ^ PS, ^ r - ^*eradio7 
zu transmitter is allowed to switch off. 

to this case such a data transmission is detected and detectable and decodable bv 
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In the embodiment, the sending system's position is displayed on a map on a 
computerscreentogemerwithitsidentHyandstatus, ^ 

dsolav^n? ° ther UnttS th6n ^ 56 displayed on the same 

d^aygMngacommande^ 



After^O^ sotoailne^ ' 

^^ih^ effected in ^embodiment ^erto inhibirini fransmissidh of 

T ^^J receiver based data for a. modest period of time whicn ^be 
selected, from^me tdtime^in this 

TJiere is ^ optional niayday button whic^Mates transmission and effects a 
^mission ot this ^synchronizing and data materi^ timer status. 

pother additional feature includes a corrtinubus transmission switch which enables 
the continuous transmission .of syn^rpniang and position data at the rate of once 
per second for a predetermined period. 

In this case, this is an overt^^ 
partcular cases Where a very short tme be^ for 
2^^. when an airmail is frying along the One of a fire front and it is useful then to 
determme by the reference to the continuing location of the aircraft, the location of 
■ tne fire front, 

15 These, however, are exceptions. 

Another override facility is the capacity for a base station to activate the transmit 
capab,r,V of any 0 f the mobiles, for instance, by effecting a polling of each of the 
mob.le stations to give their position automatically in return. 
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Again such a process is useful and is in addition and an exception to the 



invention. 



20 JnpoJHng, there is effected a poll identifying a particular unit so that any retransmitted 
Ration ,s specific to that unit or to a class of units as determined by toe tJsm^ 



Now for a more detailed description of the operation it is noted as follow. 
25 21 a n cZted 1tr0,,er mana9eS the WARPS whfeh normally in its idle state 

T^e systemto a mobile station receives signals from the global position system 
sa e Irtes and calculates its position from these when an adequate number of 
satellites are communicatee with the position data being updated on a regular 
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basis during access times ^information isimmeOate^storedwiminamemoo,. 

The radio transmitter is activated by an operator when the push to talk button on a : 
T PtoTO ' S Pre8Sed ' "» Microphone is spoken into using conJSwESL 
' S ^^^n^^^epushto^ btrttonis releaseZuX 
5 sv^ng the transceiver from tiar^ to reoeivo mode. 

This, of course, is an initiation to dose the transmission mode. 

The^stem detects the release of the press to talk button, forces , he Wnitter to 
rematn on and transmits a data message consisting of identity, global posMoT 
system position and other information over the voice channcT 

10 TheiniSalion of this data transmission includea syhchronizing data so that modems 
m*seconds long. The transceiver is then allowed to return to receive mode. 
In this Instance, the apparatus is arranged to allow for three consecutive data ; 

15 minute whereby to reduce congestion on the network. The system mav also r» 

aneure that the hnk has been established then transmits its data as before. 

20 ^ZTJT* 18 afe ° transmission once per second so 

20 that toe vehicle may effectively be trapped in raal Dm* an activation a^eZd 

25 T^° S " r T' Uem * Ve " t * *" ta *"»*W-*» me OPSenoine 

S 8are ^^^^^^^arafoputtoauanfo 

Each character from the GPS engine fomts part of a message which descnoes 

30 oharactersareappendedtotheendofthamessage 
A GPS message is received once per second. 
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^d,n a temporary FIFO and the micro returns to the i&j&y^f'&k- 

;. VVhferrthe last error checiccha^ parsedir- : 

correctness and a check of longitudinal parity determined to compare with the 
^^^ T r ^^^'}^^^e^ the message fs discarded 
; and*e micro returns to its idle state. Ifthe message is error free the message: is 
.saved and flagged: ready; the micro returns to the idle state. 

PTT iMIBBBUgTS 

•me highest priority external interruptisan eventfrom the comparator indicating that 
the radio Press-To-Talk button has beeh released. . 

The micro enters another state and immediately seizes control of the radio 

Wading th|T^NS P TTER^N^RAD,0 signal high or low depending on 
^^^^ 

DATA TRANSMigftinM 

An FFSK modem receives analog data from the radio on the 
AUDIO_from_RADIO line and transmits analog data to the radio on the 
AUD10_to_RADIO line. 

A digital d ata clock RX_CLK is derived from the received analog data and this 
together with the decoded received data RX_DATA is supplied to the 
microcontroller, 

The FFSK modem generates a digital transmit clock TX.CLK and this is used to 

When WARPS seizes control and has switched the radio transmitter ON the FFSK 
modem ,s commanded by the microcontroller to enter another state and to output a 
ONE tone for 25 milliseconds. This is to allow for any anomalous glitches while 
seizing control and to enable the receiving FFSK modem to determine that an 
audio earner is present and to establish bit synchronization. The data message then 
follows from the microcontfoiler which modulates the modem for transmission 
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• RS-232 INTERFAX;— -gx 

■ ^ Eternal UARTirithe rnl^^eiignaling to a^daixf RS-232 interface 
The other 3ide of the interface communicates ^ally wrth a PC or similar device. 

Data from the micro is GPSNMEA data of position etc when WARPS is in mobile 
mode or is received data from another WARPS if this WARPS is configured as a 
base station. 

Input RS-232 data is only accepted if the WARPS is in base station mode 
This data is r 



15 The above describes, in some specific detail, a particular application. 

However, it is to be understood that the invention is considered to be applicable 
to a w.de range pf applications and is not to be limited to any specific feature 
described. 

_ Accordingly, throughout this specification the purpose has been to illustrate the 
20 invention and not to limit this. 

Dated this 20 day of de c 2002 

MICHAEL LESLIE NORMAN 
15 gy his Patent Attorneys, 

COLLISON & CO. 
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